A 14-year-old male presented with gradually enlarging, tender swelling in the left gluteal region for 3 months with a history of fall down from school bench. On examination, it was suspected as hematoma in the left gluteal region. On palpation, swelling was well-circumscribed firm with normal overlying skin. Ultrasonography (USG) showed well-defined, heterogeneously hyper-echoic lesion measuring approximately 3.5 cm × 5.7 cm noted in the subcutaneous plane. Magnetic resonance imaging (MRI) revealed well-defined lobulated lesion in subcutaneous plane in paramedian location in the left gluteal region. Anteriorly, it reached up to coccyx with no deeper extension/communication. Figure [1a](#F1){ref-type="fig"}--[d](#F1){ref-type="fig"} shows cytomorphological features of the fine needle aspirate (FNA) of the lesion.

![Fine needle aspiration of the thigh lesion. (a) Cytology shows loosely arranged round to oval cells having eosinophilic cytoplasm in the fibrillary and myxoid background (H and E,100 ×). (b) Many loosely arranged cuboidal to columnar cells having polar eosinophilic cytoplasmic process in fibrillary background (H and E, 100). (c) Cytology showing oval and spindle cells having mild cytologic atypia (H and E, 400). Inset (zoomed) cells arrangement in rosette fashion (arrow). (d) Round to oval cells having plasmacytoid nuclei and eosinophilic cytoplasm in the fibrillary and myxoid background (H and E, 100)](CJ-14-14-g001){#F1}

QUESTION {#sec1-2}
========

Q1: What is your interpretation?

Extradural myxopapillary ependymomaChordomaMyoepithelioma of soft tissueExtraskeletal myxoid chondrosarcoma.

ANSWER {#sec1-3}
======

The correct cytopathology interpretation is:

C. Myoepithelioma of soft tissue.

Cytology (FNAC) is a simple and minimally invasive method for evaluating soft tissue lesions. Myoepithelial cells are normally contractile epithelial cells surrounding the acini and ducts of glands. Myoepithelioma is defined as tumor composed of myoepithelial cells with or without ductal structures.\[[@ref1]\] Soft-tissue myoepithelioma is a very rare neoplasm as against to salivary gland myoepithelioma. It is largely unrecognized and underreported entity with considerable morphologic and architecture variability.

On Cytology, the smears were moderately cellular, showing loosely arranged clusters, sheets, isolated cells, rosette-like arrangement with fibrillary material within. The cells were round to oval and spindle shaped with many showing plasmacytoid appearance with bland round nuclei and finely distributed chromatin. Some cells had fibrillary tapering eosinophilic cytoplasmic process. Cytodiagnosis of myoepithelioma of soft tissue or extradural myxopapillary ependymoma was offered and advised biopsy/excision.

Rarely, myxopapillary ependymoma presents as extradural lesion as presacral/retrosacral soft tissue arising from ependymal rest. MRI revealed features as shown in Figure [2a](#F2){ref-type="fig"}--[c](#F2){ref-type="fig"}.

![(a) Magnetic resonance imaging showing well-defined lobulated lesion shows heterogeneous enhancement on postcontrast study, approximately size (27 mm × 43mm × mm) is noted in subcutaneous plane, paramedian location in the left gluteal region. Anteriorly, it lesion reaches up to tip coccyx. (b) The lesion is hypointense onT1-weighted image. (c) The lesion is heterogeneously hyperintense onT2-weighted image. (d) Gross photograph shows subcutaneous tumor Heterogeneous gray-white and glistening brown cut surface](CJ-14-14-g002){#F2}

Cytomorphological features of chordoma {#sec2-1}
--------------------------------------

Abundant metachromatic myxoid background- "Physaliferous cell" which features bubbly cytoplasm and an eccentric, round and bland nucleusOther cell types may have a fusiform or stellate morphology, uniform eosinophilic cytoplasm without bubbles.

Cytomorphological features of extradural myxopapillary ependymoma {#sec2-2}
-----------------------------------------------------------------

Usually yields highly cellular smears, slim columnar cells are arranged radially around vascularized stromal cores and globules of hyaline-myxoid appears as intense metachromatic materialThe cells are loosely overlapped and display distinctive bipolar and unipolar processes. Nuclei have finely granular chromatin and inconspicuous nucleoli.

Cytomorphological features of extraskeletal myxoid chondrosarcoma {#sec2-3}
-----------------------------------------------------------------

Abundant myxoid background, variable arrangement of tumor cells, clusters, branching, strands, cell balls and dispersed cellsChondroblastoma like nuclei with nuclear folds or indentations (coffee bean nuclei). Cells are variably rounded, elongated and fusiform. Nuclei are rounded, ovoid or spindle-shaped.

Preoperative cytologic diagnosis of soft-tissue myoepithelioma is very difficult and challenging due to above-mentioned morphologic mimics, leading to diagnostic dilemma and pitfalls. Cytology of soft tissue myoepithelioma shows rosette with fibrillary material completes the morphological mimicry of extradural myxopapillary ependymoma. It is important to recognize the lesion correctly as treatment implications differ.

Chordoma - *en bloc* resection and/or adjuvant radiotherapy.

Extradural myxopapillary ependymoma- complete surgical excision, may need adjuvant radiotherapy.

Extraskeletal myxoid chondrosarcoma - conservative surgery.

ADDITIONAL QUIZ QUESTIONS {#sec1-4}
=========================

Q2: Which age group malignant myoepithelial tumor frequently occur?

0--18 years (pediatric age group)20--60 years (adult age group)Above 65 years (elderly age group)All of the above.

Q3: Following immunohistochemistry (IHC), which IHC marker is NOT expressed in myoepithelioma of soft tissue?

S-100Pan-cytokeratinVimentinDesmin.

Q4: Which gene rearrangement is commonly seen in myoepithelioma of soft tissue?

WT1PLAG1EWSR1FUS.

ANSWER TO ADDITIONAL QUESTIONS {#sec1-5}
==============================

Q2: A; Q3: D; Q4: C.

Q2. A) The age incidence of these tumors ranged from 3 to 83 years, with a mean age of 38 years.\[[@ref2]\] There is no significant gender predilection. Malignant myoepithelial tumor frequently occur in pediatric age group (0--18 years).\[[@ref3]\] In the series by Hornick and Fletcher, 61 out of 101 tumors were classified as histologically benign, whereas 40 tumors were felt to be histologically malignant. Cytological features determine malignancy in myoepithelial tumor and it frequently occurs in pediatric age groups.\[[@ref2]\]

Q3. D) Most sensitive IHC markers for soft tissue myoepithelioma include wide-spectrum cytokeratin (nearly 100%), S-100 (87%), calponin (86%), and glial fibrillary acidic protein (GFAP) (50%). Desmin is usually negative.\[[@ref4]\] Coexpression of cytokeratin, vimentin, and S-100 helps exclude other morphological mimicker. Consistent expression of S-100 excludes most metastatic carcinoma, except those from the breast.\[[@ref5]\]

Q4. C:) Recent cytogenetic studies demonstrated EWSR1 gene rearrangement detectable in 45% of myoepithelial tumors of soft tissue. The common fusion partner genes include PBX1, POU5F1, and ZNF444 which differ from translocations involving PLAG1 and HMGA2 genes reported in myoepithelial tumors of the salivary glands.\[[@ref6][@ref7]\] It indicates different pathogenesis for myoepithelial tumor of soft tissue.\[[@ref4]\] EWSR1-POU5F1 gene fusion resulting from t (6;22)(p21;q12) has been found in deeply located soft tissue tumors, with clear cells disposed of in the nests and in a malignant bone tumor.\[[@ref8]\]

BRIEF REVIEW OF THE TOPIC {#sec1-6}
=========================

The patient underwent complete surgical excision. The specimen consisted of a well circumscribed ovoid firm gray-white mass. The cut surface showed tan whitish brown mass with glistening myxoid surface \[[Figure 2d](#F2){ref-type="fig"}\]. Postoperative period was uneventful. Histopathologically, the tumor showed a lobulated growth pattern with cords, trabeculae and rosette-like arrangement of bland cells having round eccentric nucleus embedded in a myxoid, collagenous, fibrillary stroma. No duct structure was identified. No nuclear pleomorphism, necrosis or mitotic figures were present \[[Figure 3a](#F3){ref-type="fig"}--[d](#F3){ref-type="fig"}\]. Final diagnosis of myoepithelioma of soft tissue was considered and further substantiated by IHC. IHC studies showed that strong diffuse positive staining of tumor cells with cytokeratin AE1/AE3, CAM5.2, epithelial membrane antigen, S-100 and vimentin confirms the diagnosis of myoepithelioma of soft tissue.

![Histopathology of the thigh lesion. (a) Tumor cells arranged in lobules in myxoid background separated by fibrous septa (H and E, 200). (b & c) Tumor cells arranged in cords, trabeculae, and rosette like arrangement in the myxoid and fibrillary background (H and E, 400). (d) Tumor cells arranged in rosette with fibrillary material within (H and E, 400)](CJ-14-14-g003){#F3}

In 1874, Minssen first used the term mixed tumor to describe tumors of the parotid gland with both epithelial and mesenchymal features.\[[@ref2][@ref9]\] In 2002, the World Health Organization (WHO) introduced myoepithelioma in the classification of soft tissue tumor. Following publication of a relatively small series, Fletcher has now seen over 400 additional examples, suggesting that pathologists are showing more willingness to propose this diagnosis.\[[@ref5]\]

Hornick and Fletcher in their series described 101 cases where majority arose in the lower limb/limb girdles followed by upper limb/limb girdles, head, neck and trunk. Out of which, only 5 (5.0%) tumors were located in the buttock area.\[[@ref2]\] Only 6% cases occur in the second decade and 54% cases occur in subcutaneous plane.\[[@ref2]\]

Very few cases of cytodiagnosis of myoepithelioma of soft tissue are reported in literature. Wang *et al*. described FNAC of myoepithelioma of the lower chest wall showed round to oval epithelioid cells in myxoid background.\[[@ref4]\] Narick *et al*. described plump spindle cells in myxoid background on FNAC of thyroid nodule.\[[@ref10]\] Park *et al*. described imprint cytology of myoepithelial tumor in forearm showing round to spindle, epithelioid and plasmacytoid cells in the myxoid background.\[[@ref11]\] Machado *et al*. described FNAC of soft tissue myoepithelial carcinoma with rhabdoid features and EWSR1 rearrangement.\[[@ref12]\]

In the recent WHO classification of softtissue tumor (2013), myoepithelioma is placed under the category- tumors of uncertain differentiation (intermediate--rarely metastasizing variety). Although most myoepitheliomas of soft tissue are benign, local recurrence rate is 20%. Out of the 33 histologically benign cases with follow-up, 6 (18%) cases locally recurred, but none metastasized (mean follow-up of 36 months).\[[@ref2]\] The 5-year event-free survival and relapse rate for low-grade soft tissue myoepitheliomawere 88% and 29%, respectively.\[[@ref13]\]

Complete surgical excision is the treatment of choice for benign myoepithelial tumor of soft tissue. In the present case, no cytological features of malignancy were identified so advised for routine yearly follow-up after complete excision.

Myoepithelioma of soft tissue is clinically heterogeneous tumors, with varied clinical behavior, and several observed histology, cytogenetic findings, and molecular signatures. Cytopathologist should be aware of bland nature of round, epithelioid and plasmacytoid cells in myxoid and fibrillary background to hit the correct diagnosis.
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